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PRE-APPEAL STATEMENT 

Sir: 

The present Pre-Appeal statement is being submitted in response to the final 
rejection of all of the pending claims in the Final Office Action dated May 28, 2008. 
Reconsideration and reversal of these rejections is respectfully requested. 



Subject Matter 

The present application involves a polymer composite structure having an 
interlayer which is reinforced with shape memory alloy (SMA) particles. The use of 
SMA particles in the interlayer significantly enhances the damage resistance and 
damage tolerance (e.g. compression-after-impact (CAI) strength) of the interlayer 
without negatively affecting its hot-wet compression strength. In one form the polymer 
composite structure comprises titanium-nickel alloy particles, and more preferably 



particles formed from NITINOL® alloy. The titanium-nickel alloy particles have 
superelastic, reversible strain properties similar to elastomeric or polymeric 
thermoplastic particles more traditionally utilized in the interlayer of a polymer composite 
structure, but do not negatively affect the hot-wet compression strength of the interlayer. 
The result is a polymer composite material having an interlayer which even more 
effectively absorbs impact stresses, thereby toughening the composite material, without 
negatively affecting its hot-wet compression strength. 

Rejection under 35 U.S.C.S 102(b) 

Claims 1 , 2, 5, 6, 9 and 1 1 remain rejected as being anticipated by Terasaka 
(U.S. 5,770,305). Claim 1 has been amended to positively recite the " stress induced 
phase change property " of the SMA particles that provides the compression-after- 
impact strength to the adhesive compound, adhesive film or adhesive paste being 
claimed. Claim 1 has also been amended to specifically recite that the SMA particles 
are provided in an austenitic phase . 

The Examiner is ignoring an important point about the Terasaka et al. reference, 
that being that the functionality of the resin in Terasaka et al. would be destroyed if the 
SMA particles were presented in their austenitic phase during manufacture of the resin 
in Terasaka et al. Terasaka et al. requires the particles 44 to be in their martensitic 
state to enable them to be "crushed" or deformed initially in the fabrication process so 
that they can perform their needed function. The particles 44 in the Terasaka et al. 
resin absolutely need to be able to expand in response to a thermal change in the resin. 
The particles 44 also need to be able to return to a spherical shape via the "shape 
memory effect" (temperature-induced martensite to austenite phase transformation). 
Put differently, when the resin in which the particles are encapsulated expands due to a 
change in humidity and/or temperature, which causes the connection terminals to be 
pushed upwardly in the drawing of Figure 4, the particles need to be able to 
"decompress". By having the particles compressed into their martensitic state, this 
allows the particles 44 to expand in the thickness direction of the ACF, thus maintaining 
electrical conductivity between the connection terminals (col. 3, lines 5-19 of Terasaka 
et al.). Thus, if the particles were in their austenitic phase while suspended in the resin, 
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this would provide no benefit to the resin in Terasaka et al., and furthermore would 
actually render the particles in the resin inoperable for their intended purpose . This is 
fundamentally different from the construction of the presently claimed adhesive 
compound, adhesive film and adhesive paste. Nothing in Terasaka et al. discloses or 
even suggests using the stress induced phase change property of the SMA particles, 
together with the particles in their austenitic state , to enable the SMA particles to 
function to actually absorb impacts and thus enhance the compression-after-impact 
strength of the adhesive compound, adhesive film or adhesive paste being claimed. 

The Examiner has cited various paragraphs in Terasaka et al., principally in 
column 2, lines 65-67 and column 3, lines 1-10, to support an assertion that "stress 
induced" deformation is taught by Terasaka et al. However, this text merely 
underscores the fundamental difference between the presently claimed subject matter 
and that of Terasaka et al.: that the SMA particles are initially crushed by 
thermocompression, and therefore would not be able to provide any meaningful impact 
resistance to the resin in which they are suspended. This text further states that the 
SMA particles "remain in a compressed state due to stress acting thereon from the 
outside, and only revert to their initial state due to a stress acting thereon from the 
outside" (that stress being a temperature related stress acting on the resin). The 
Examiner appears to find that since this text in Terasaka et al. mentions that the SMA 
particles can be crushed (i.e., physically forced to undergo an austenite to martensite 
phase transformation), that Terasaka et al. is basically functioning in the same way as 
the compounds and adhesives set forth in the independent claims of the present 
application. But this could not be further from the truth. The Terasaka et al. resin could 
not function to provide any appreciable compression-after-impact strength because of 
how the SMA particles are held in their compressed states. There is further not even 
the slightest suggestion in Terasaka et al. of using the stress induced phase change 
property of SMA particles for the purpose of enhancing compression-after-impact 
strength to the resin in Terasaka et al. 

For at least the above set forth reasons, the undersigned continues to maintain 
that Terasaka et al. does not make use of a stress induced phase change of the SMA 
particles to enhance a compression-after-impact strength of the underlying film or 
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compound. In view of the amendments to independent claims 1, 14 and 22, and the 
foregoing remarks, it is respectfully requested that the rejection in view of Terasaka et 
al. be withdrawn. 

Rejection Under 35 U.S.C. §1 03(a) 

Claims 1, 2, 5-15, 18-24 and 27-29 were finally and improperly rejected as being 
obvious over Terasaka et al. in view of Herkules and Yliopisto. While Herkules and 
Yliopisto may discuss the various properties of shape memory alloys, neither provides 
any suggestion or motivation to combine their teachings with the system of Terasaka et 
al. to produce the claimed subject matter. In fact, using SMA particles in their austenitic 
phase would destroy the functionality and utility of the resin in Terasaka et al. This is 
because the particles in Terasaka et al. need to be able to expand in response to 
temperature increase (i.e. the "shape memory effect" which is only possible if the SMA 
particle starts in its martensitic phase). 

The fundamentally important point which the Examiner has overlooked is that 
there is no suggestion from the Herkules or Yliopisto references, nor from the Terasaka 
et al. reference, to use SMA particles in their austenitic phase to improve the 
compression-after-impact strength of the resin in Terasaka et al. Terasaka et al. simply 
is not concerned whatsoever with improving compression-after-impact strength, and in 
fact to use the use SMA particles in their austenitic phase in the resin of Terasaka et al. 
would basically destroy the ability of the resin to function for its intended purpose. 
Accordingly, it is submitted that this obviousness rejection is improper and should be 
reversed. 

Claims 1, 2, 5-15, 18-24 and 27-29 were erroneously rejected as being obvious 
over Yamakawa et al. (WO/03/102071; hereinafter "Yamakawa et al."). Yamakawa et 
al. is directed to a semiconductor that is manufactured in part with the use of a 
thermoconductive curable liquid polymer composition 5. The composition 5 is stated to 
function as a protective layer for the semiconductor element and as an adhesive agent 
for heat dissipation fins 6. The polymer 5 is stated to include a filler "B" made from a 
thermally elongatable shape memory alloy and a thermoconductive filler "C". The 
principal feature and function of the polymer is that it forms a good thermoconductive, 
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curable liquid polymer with good flowability before curing, and good electrical 
conductivity after curing. Beyond a brief statement that the polymer 5 functions as a 
protective coating (which virtually any polymer coating would), there is no mention or 
suggestion that the polymer is able to provide any appreciable compression-after- 
impact strength, nor is being used for this purpose. Rather, it appears that just like with 
Terasaka et al., the SMA material in Yamakawa et al. is being used strictly to respond to 
temperature changes that the resin experiences and, in response to such temperature 
changes, to change shape to help maintain electrical conductivity between components 
that are covered by the resin. Thus, this reference, like Terasaka et al., appears to only 
make use of the thermal phase change property of the SMA particles. For at least this 
reason, reconsideration and withdrawal of this obviousness rejection is also respectfully 
requested. 

Provisional Double Patenting Rejection 

A terminal disclaimer is being submitted concurrently with the present "Pre- 
Appeal Statement" to remove the ground for rejection under paragraph 7 of the Final 
Office Action. 

Conclusion 

It is believed that all of the stated art rejections are improper and withdrawal of all 
of the outstanding rejections is respectfully requested. 

Respectfully submitted, 



Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248) 641-1600 

MDE/chs 





Mark D. Elchuk, Reg. No. 33,686 
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